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The purpose for this letter is to provide you with.a determination regarding an alternative | ‘

momitoring proposal that Air Products and Chemicals, Incorporated submitted for refinery fuel . ..

gas streams that. burned in a reformer furnace at the company’s Catlettsburg, Kentucky -

hydrogen plant. These fuel gas streams are subject to a sulfur dioxide (SO,) emission limit under

40 CFR Part 60, S ]:Ip;iart ] (Standards of Performance for Petroleurn Refineries), and Air E

Products has propesed an alternative to the SO, continuous mopitoring requirements in Subpart ..

1. Based upon ouy review, the proposed alternatiye monitoring approach which reliesonusing . .. .
' detector tubes to dfethnﬁine the hydrogen sulfide’(H;S5) concentration of the raw rgxa;eri‘al gfor v

reformer is acceptable. Details regarding the company’s proposal and the basis for our. v

conclusions are proyided in the remainder of this leter. ‘

. .

The fuels {7' \ ned in the hydrogen reformer at Air Products are natural gas, syngas, and
pressure swing adsorption (PSA) purge gas. Both the syngas and PSA purge gas meet the
definition of fuel gafs promulgated at 40 CFR §60.101 (i.e., any gas which is generated at a
petrolenm reﬁnery a:a.nd‘w-hjch is combusted), and 40 CFR §60.104(a)(1) limits the H,S content of
gases burned in fe] gas combustion devices to 230 milligrams per dry standard cubic meter.
Owners/operator'ﬁ shibject to this HS limit are required to install a continuous emission
monitoring syste (CEMS) to measure either the SO, erission raie from fuel gas combustion
devices or the Hzrg concentration in the fuel gas streams bumed. These monitoring requirements
are promulgated 1t 40 CFR §60.105(a), and as an alternative to installation of either an SO2 or an

H,S CEMS, Air Products proposed 2 monitoring approach previously approved by the U.S.
Environmental I.jotecticm Agency (EPA) Region 5 for a Koch Petroleurn Group refinery located

in Pine Bend, Mi ﬁesota.

Undei" the: |roposed alternative monitoring plan, “length-of-stain” detector tubes would be
used to measure the H,$ concentration of the feed stream (natural gas and recycled hydrogen)
exiting the first of two hydrogenator/desulfurizer beds located upstream of the hydrogen reformer

furnace. The proposed alternative monitoring plan includes the following steps:
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1. Random H,§idetector tube samples shall be collected twice a week for six months. If the
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average plu three standard deviations for this data set is less than 81 parts per million
(ppm), proceed to step 2. The 81 ppm threshold used when deciding to proceed to the
' next.step qoﬁf{:sponds to 50 percent of the applicable H,S limit in Subpart J.
2. Random H,S detector tube samples shall be collected once a quarter for six quarterstwith
+ minimum duration of one month between samples. If the average plus three standard
deviations rf this data set is less than 81 ppm, proceed to step 3. oo
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3. Random : detector tube samples shall be collected twice a year for two years. These
samples shall|be collected in the first and third quarters of the year with a minimum of
three month$ between samples. If the average plus thtee standard deviations for this data
set is less than 81 ppm, proceed to step.4.

4. Random HS idetector tube samples shall be collected on a semi-annual bdsis with a
minjmurn df three months between samples. y

"5 I any detec:l;qr tube checks indicate that the H,S concentration at the outlet of the first

- . hydrogénator/desulfurizer module exceeds 81 ppm, additional detector tube samples shall
be collected (f:m a daily basis for seven days. If the average plus three standard deviations
for this data et is less than 81 ppm, monitoring shall resume in accordance with the
alternative é-.c%hedule at the curent step. If the average plus three standard deviations for
this data sc,tf is 81 ppm or higher, proceed to step 6. o ~

o
- 6. By the end olf the next business day following the last sample for a data set indicating that
the averagk plus three standard deviations equals or exceeds 81 ppm, the Agency shall be
notified otl the results. Additional detector tube samples shall be collected on a daily
basis for a two-week period for a total of 14 samples. Following the completion of the
two week period, detector tube sampling shall be conducted once per week until the
" Agency either approves a revised sampling schedule or withdraws approval for the use of

an alternative monitoring plan.

tlhe way the company’s Catlettsburg hydrogen plant is designed, the H,S
concentration in the syngas and the PSA purge gas burned as fuel in the reformer fumace should
always be well beloiw the applicable standard. Natural gas, recycled hydrogen product, and steam
ave the raw materials for the hydrogen plant, and the H,S concentration in all three of these feed
streamns is low. The gas stream produced when these feed streams react in the presence of
catalyst in the refdr!mer is called syngas, and this stream contains the desired product (hydrogen),
carbon monoxide (CO), catbon dioxide (COy), methane, and water. The syngas leaving the
reformer is sent 1O a high temperature shift (HTS) reactor where most of the CO present in the
gas stream is converted 10 COy, and the HTS effluent is sent to the pressuxe swing absorption unit
where the hydrog;é;'m product is purified. The PSA purge gas routed back to the reformer and
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burmed as fuel cox,l.si t‘.|=, 'qf itnpurities (primarily Co, co2, hj{drdgqnl and mefhgxﬂe)‘mmqud’ from . - !

the hydrogen product.| - Co . L A
Y o ’ DO , y Lo .o "','

PSA purge aai js the primary fuel for the reformer furnace during normal operat}on,’ but
Air Products has th ability tp route syngas back to the furnace and burn it as fuel if the'préssure: * -
swing absorption uf it malfunctions and must be taken off liie. ' Although both syngas and’PSA ", :
purge gas meet the, deffinition of refipery fuel gas, the suifur content of both gas streams should = "
be extremely low sin¢e the natural gas used as feedstock for the hydrogen plant has low: sulfur R
content and goes th?o:ugh a desulfurization step beforé it is sent 10 the reformer furnace. In . -
addition, Air Produgcts has a significant financial incentive to keep the F,S content of the R
reformer feed streams as low as possible since sulfur present in the these gas streams will poison , '
the catalyst in the hyérogen reformer. Due to'the inherently low sulfur content of theraw " .~
materials for the h)}d{ogen reformer and process considerations that require that the; H,S'content
of the raw materials be kept low, the monitoring approach that Air Products proposed asan.  ° ¢« Y
alternative to instaflation of either an SO or H,S CEMS is acceptable to EPA Region 4. R

If you have a!ny questions about the determination provided in this Jetter, please contaé:p o
M. David McNeal of the EPA Region 4 staff at (404)'562-9102. - oo ,

¢ Gincerely, ' L L
| Ddos ity

L * Beverly H. Banister

|
g Director
! Air, Pesticides and Toxics
j Management Division "
cc: Donald Newell |
CarJaMings | =« - :

bee: Beverly Spagiz;
Dick Dubose




